A new type of gas proportional scintillation counter with uniform electric field is described. This counter-is the scintillation counter analog of the Frish ionization chamber. Its principle is discussed and the properties experimentally studied using pure argon. Energy resolutions of 1.9% were obtained for 8.1 MeV alpha particles. Some results concerning the interpretation of the mechanism of the secondary scintillation are discussed.
Introduction
The study of the scintillation output of noble gas scintillators with an applied electric field has been the subject of recent work 16. The the length of the path travelled by the electrons in field, a particles with the same energy but different orientations will produce different amounts of secondary light, which implies a deterioration of the energy resolution. Also, due to the fact that particles with different energies have different ranges, the amount of light produced will also depend on the particle range. This effect will lead to a lack of energy linearity.
In the counter to be described in the pre sent work -The Uniform Field Gas Proportional Scintillation Counter -these inconvenients have been avoided. The energy resolution obtai ned, 1.9% for 8.1 MeV a particles, is superior to any figure so far quoted for gas scintillation counters with uniform electric fields and is even superior to the best resolution quoted for any kind of a particle scintillation counter with organic, halide or gaseous type scintillators. The 
Experimental system
The uniform field gas proportional scintillation counter used in this work is shown in Fig. 2 Torr which was purified in a continuous circulation system with calcium turnings at 320°C, in a system similar to the on described before2. A ThB-ThC' a particle source was used throughout this work. After passing the Melinex window the two a particle groups had their energies reduced to 8.1 and 5.0 MeV.
Experimental results and discussion

Pulse shapes
Both, photomultiplier pulses and charge pulses (taken from grid 1) have similar shapes and a slow rise time of about 20 or 30 .isec, which indicates that, as expected, the secondary scintillation is produced when the electrons released by the incident a particle travel towards the grids; the slow rise time is characteristic of pure argon and it is due to the slow transit time of electrons in this gas. The weak primary scintillation pulse that should arise in pure argon was observed with difficulty, perhaps due to the small solid angle by which the photomultiplier sees this scintillation.
Pulse amplitudes and linearity
For the range of voltages used in this work for grids 1 and 2, we observed no appreci able variation in the amplitude of the charge pulses taken from grid 1. This shows that the electrons never acquire enough kinetic energy to ionize the gas and so the counter works alw ays in the ionization chamber region.
As it was indicated in section 2, we expect no secondary light production in the weak field region and a fairly large amount of light in the strong field one. This implies that the total amount of secondary light shall depend only on the difference between the potential of grid 1, V1, and that of grid 2, V2. To study this effect we have plotted in Fig. 3 the secondary scintillation pulse amplitudes, for the two a particle groups, versus V -V2 for potentials V2 equal to 200 and 400 Volts. As expected the curves are practically coincident, as they were for other potentials (unplotted). Only for voltages larger than about 400 Volts there is production of secondary scintillation. To this voltage corresponds an electric field between the grids of about 1300 Volts/cm and a reduced field (E/p) of about 1 Volt/cm/Torr. This is in agreement with the fi gure calculated by Braglia et al.17 18 for the minimum reduced field that can produce seconda ry scintillation in xenon.
For voltages V1-V2 between about 700 and 1600 Volts the amplitude of the secondary scin tillation is approximately proportional to V1-V 2 The maximum value of V1-V2 was limited by sparking between the grids.
For reference purposes the amplitude of the photopeak of a 137Cs 661 keV gamma source from INa(Tl) crystal coupled to the photomulti plier we used is also indicated in Fig. 4 .
The ratio of the amplitudes of the pulses for the two a particle groups must be equal to the ratio of the energies dissipated inside the counter, i.e. 1.62, which is within 1% of the experimental value. The deviations from li nearity can be attributed to differentiation of the slow pulses by the "fast" (-50 psec) ti me constant of the preamplifier. The 1% figure represents a improvement over the cylindricalgas proportional scintillation counter lineari ty.
Energy resolution
To the increased amount of light produced in-the secondary scintillation processes must correspond an improvement in the energy resolu tion. Actually such a behaviour is observed and the well know variation law (the square of the resolution proportional to the inverse of the pulse amplitude) is followed15. Fig. 4 shows a spectrum with an energy resolution of 2.1% for 8.1 MeV a particles. The best resolution obtained was 1.9% under conditions similar to the ones indicated in Fig. 3 . Further improvement on the energy resolution seems likely. All the results shown here are reproduci ble.
Concluding remarks In this work we have developed an argon uniform field gas proportional scintillation counter, which shows good energy resolution for a particles. The results obtained so far encourage the endeavour of further research mainly in the fields of X ray, f and y spectroscopy as well as neutron and fission work. The fact that argon is an inexpensive gas might increase the range of applications to fi elds like internal gas counting. The inconveni ence of the slow rise time can be, in principle, reduced by the use of stronger fields in the weak field region.
The experimental study of gases other than argon, like xenon and its mixtures, might show an improvement in the energy resolution. 
